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Amendments to the Claims: 

1 . (original) A method for depositing a barrier coating on a polymeric substrate, the 
method comprising the steps of: 

depositing a first layer of parylene N on a clean surface portion of the polymeric 
substrate; 

depositing a second layer of parylene C over said first layer; and 

annealing by heat each layer in the presence of a vacuum or an inert atmosphere at an 
annealing temperature for a time sufficient to increase the degree of parylene crystallization and 
to improve the adherence of the parylene C layer on the substrate and its barrier properties. 

2. (original) The method of claim 1, wherein the annealing temperature is from about 80 
to 220° C and the time period is from about 12 to 100 hours. 



3. (original) The method of claim 2, wherein the annealing temperature is about 120 0 C 
and the time period is about 48 hours. 



4. (original) The method of claim 1, wherein the first layer of parylene N has a thickness 
in the range of from about 0.0001 " to 0.0005", and the second layer of parylene C has a 
thickness in the range from about 0.0002" to 0.002". 

5. (original) The method of claim 4, wherein the first layer of parylene N is about 
0.00002" thick and the second layer of parylene C is about 0.0005" thick. 
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6. (original) The method of claim 1, further comprising the step of shifting gradually the 
deposition of parylene N to parylene C on the substrate to form a graded interlayer of parylene 
N and parylene C between the first and second layers. 



7. (original) The method of claim 6, wherein the graded interlayer includes a thickness 
in the range of from about 0.00005" to 0.0005". 



8. (original) A method for depositing a barrier coating on a polymeric substrate, the 
method comprising the steps of: 

treating a surface portion of the polymeric substrate to remove any contaminants, said 
treating step comprising: 

cleaning ultrasonically the substrate in a solution of detergent, 

rinsing the substrate in deionized water, 

rinsing the substrate in methanol, 

drying the substrate in an oven at a temperature of about 80° C for at least one 
hour, and 

blowing off the substrate with deionized nitrogen gas; 

depositing at least one layer of a parylene polymer on the surface of the polymeric 
substrate via chemical vapor deposition; and 
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annealing by heat each deposited layer of the parylene polymer in the presence of a 
vacuum at an annealing temperature for a time sufficient to increase the degree of parylene 
crystallization. 



9. (original) The method of claim 8, wherein said depositing step comprises depositing a 
first layer of parylene N on the surface of said substrate and a second layer of parylene C over 
said first layer of parylene N. 



10. (original) The method of claim 8, wherein said depositing step further comprises 
gradually shifting the deposition of parylene N to paralyne C so as to form a graded interlayer of 
parylene N and parylene C between the first and second layers. 



1 1 . (new) A method for depositing a barrier coating on a clean elastomeric surface, the 
method comprising the steps of: 

exposing the surface to parylene N in vapor phase to form a first layer of parylene N 
polymer; 

shifting the exposure of said parylene N to parylene C in vapor phase upon reaching a 
desired thickness of the first layer to form a graded layer comprising a transitional mixture of 
parylene N and parylene C; and 

exposing the graded layer to parylene C in vapor form in the absence of parylene N to 
form a third layer of parylene C polymer on said graded layer. 
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12. (new) The method of claim 1 1 . further comprising heating the resulting layers of 
parylene polymers to a temperature sufficient for annealing the parylene polymers in the 
presence of a vacuum; and maintaining the annealing temperature on the parylene polymer 
layers for a sufficient annealing time period to increase the degree of parylene crystallization 
and to improve the adherence capability of the parylene layers to the elastomeric surface. 

13. (new) A method for depositing a barrier coating on a surface to protect an underlying 
substrate, the method comprising the steps of: 

depositing a first layer of a first parylene polymer on a clean surface portion of the 
substrate; 

depositing a second layer of a second parylene polymer different from said first parylene 
polymer over said first layer, the second parylene polymer being parylene C; and 

annealing by heating each layer in the presence of a vacuum or an inert atmosphere at an 
annealing temperature and for a time sufficient to increase the degree of parylene crystallization 
and to improve the adherence of the first parylene layer on the substrate and its barrier 
properties. 

14. (new) The method of claim 13 further comprising forming an adhesion promoting 
layer on the surface prior to depositing said first layer thereon. 

15. (new) A method for depositing a barrier coating on a surface to protect an underlying 
substrate, the method comprising the steps of: 

exposing the surface to a first parylene polymer in vapor phase to form a first layer of 
said first parylene polymer. 
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shifting the exposure of said first parylene polymer to a second parylene polymer in 
vapor phase upon reaching a desired thickness of said first layer to form a transition layer 
comprising a mixture of said first and said second parylene polymers, said second parylene 
polymer being parylene C and also being a different parylene polymer than said first parylene 
polymer, and 

exposing said transition layer to said second parylene polymer in vapor form in the 
absence of said first parylene polymer to form a third layer of said second parylene polymer on 
said transition layer. 

16. (new) The method of claim 1 5 wherein said transition layer is a graded layer of said 
first and second parylene polymers. 

17. (new) The method of claim 15 further comprising forming an adhesion promoting 
layer on the surface prior to exposing the surface to said first parylene polymer. 

18. (new) The method of claim 15 further comprising heating the resulting layers of 
parylene polymers to a temperature sufficient for annealing the parylene polymers in the 
presence of a vacuum or an inert atmosphere including maintaining the annealing temperature 
on the parylene polymer layers for a sufficient annealing time period to increase the degree of a 
parylene crystallization and to improve the adherence of the parylene layers to the surface. 

19. (new) A method for depositing a barrier coating on a surface to protect an underlying 
substrate, the method comprising the steps of: 

depositing a first layer of a first parylene polymer on a clean surface portion of the 
substrate, the first parylene polymer being parylene N; 
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depositing a second layer of a second parylene polymer different from said first parylene 
polymer over said first layer; and 

annealing by heating each layer in the presence of a vacuum or an inert atmosphere at an 
annealing temperature and for a time sufficient to increase the degree of parylene crystallization 
and to improve the adherence of the first parylene layer on the substrate and its barrier 
properties. 

20. (new) The method of claim 19 further comprising forming an adhesion promoting 
layer on the surface prior to depositing said first layer thereon. 

21 . (new) A method for depositing a barrier coating on a surface to protect an underlying 
substrate, the method comprising the steps of: 

exposing the surface to a first parylene polymer in vapor phase to form a first layer of 
said first parylene polymer, the first parylene polymer being parylene N; 

shifting the exposure of said first parylene polymer to a second parylene polymer in 
vapor phase upon reaching a desired thickness of said first layer to form a transition layer 
comprising a mixture of said first and said second parylene polymers, said second parylene 
polymer being a different parylene polymer than said first parylene polymer, and 

exposing said transition layer to said second paryl ene polymer in vapor form in the 
absence of said first parylene polymer to fonn a third layer of said second parylene polymer on 
said transition layer. 

22. (new) The method of claim 21 wherein said transition layer is a graded layer of said 
first and second parylene polymers. 
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23. (new) The method of claim 21 further comprising forming an adhesion promoting 
layer on the surface prior to exposing the surface to said first parylene polymer. 



24. (new) The method of claim 21 further comprising heating the resulting layers of 
parylene polymers to a temperature sufficient for annealing the parylene polymers in the 
presence of a vacuum or an inert atmosphere including maintaining the annealing temperature 
on the parylene polymer layers for a sufficient annealing time period to increase the degree of a 
parylene crystallization and to improve the adherence of the parylene layers to the surface. 



